INTRODUCTION
Betechtinite is a rare sulphide mineral in the system Cu-Fe-Pb-S, having so far only been found to occur at several locali ties in the world. It was found as a new mineral from the Mansfeld copper deposits, Germany by Schuller and Wohlmann (1955) . In Mansfeld, the mineral of acicular form was found in calcite vein cutting the copper shale, and is closely associated with bor nite, galena, chalcocite and native silver (Schuller and Wohlmann, 1955; Schuller, 1960) .
Since then, the additional occurrence of betechtinite has been recorded from Dzhez kazgan, USSR (Satpayeva, 1959; Mukanov et al., 1960) ; Miirtschenalp, Switzerland (Bachtiger, 1963) ; Tsumeb, South-West Af rica (Strunz and Tennyson , 1967) ; Mt. Lyell, Tasmania, Australia (Markham and Otte mann, 1968) ; Urup, USSR (Kachalovskaya and Khromova , 1970) ; and from Radka, Bulgaria (Tsonev et al., 1970) . In Japan, the first occurrence of betechtinite in "Kuro ko" from the Furutobe mine , Akita Prefec ture was reported by Matsukuma , and it has been studied in detail (Matsukuma, 1968 (Matsukuma, , 1970 (Matsukuma, , 1971 .
During the course of his intensive study on Kuroko deposits of the Yoshino mine, Yamagata Prefecture, one of the present writers (N. W.) has noted an occurrence of micro-volume mineral in the system Cu-Fe Pb-S, corresponding to betechtinite in both optical properties and chemical composition in "Kuroko" (Watanabe, 1971a, b) .
The main object of the work reported here was to offer the results of X-ray micro diffraction of the mineral, together with those of electron-probe microanalysis and ore microscopy, and to reveal that the micro-volume mineral in question is identi cal approximately with betechtinite (Pb2 (Cu, Fe)21S15) in its mineralogical properties. Brief discussion on some mineralogical prob lems concerning betechtinite was also given.
ORE SPECIMEN INVESTIGATED
In general, "Kuroko" of the Hisaka ore body, from which the present micro-volume mineral was found, is composed of sphaler ite, chalcopyrite, pyrite and subordinate galena, with small amounts of tetrahedrite and covellite. However, some fine-grained compact "Kuroko" rich in chalcocite and the unidentified argentiferous copper sul 
X-RAY MICRODIFFRACTION
The X-ray diffraction procedure em ployed here was virtually identical with that described in a previous paper (Imai et al., 1970) . In this study also, Dr. A. Kato kindly cooperated with the present writers, and he performed the troublesome task of sample preparation. It was successful to mount an extremely minute amount of the powder of grain (A) in Fig. 1 on the edge of a glass fiber of about 50,u diameter, using manicure as a binder under the ore micro scope. Considering advantage for producing Fig. 2 . X-ray powder photographs of betechtinite (grain (A) in Fig. 1 ) taken by use of micro Debye-Scherrer camera. 1: Exposed for 5 hours, 2: 15 hours (All employing CuKa-radiation).
In (Matsukuma, 1968 (Matsukuma, , 1970 (Matsukuma, , 1971 ). Inconsistencies to some extent in the X-ray diffraction patterns as mentioned above as well as the considerable deviation from the chemical composition of betechti nites expected from the formula Pb2 (Cu, Fe)21S15 as revealed by previous workers suggested that there remain some mineral ogical problems as to betechtinite itself. It is worthy to note that the empirical for mula calculated from chemical analysis of the present material corresponds closely to Pb (Cu, Fe)11S, which was already quoted for betechtinite from Dzhezkazgan by Muk anov et al. (1960) . Further investigation of this mineral seems desirable (Fleischer, 1956) .
Quite recently, it was successful to take the X-ray powder photographs of the pre sent sample with standard Debye-Scherrer camera of 57.3 mm diameter using Fe-filter ed CoKa-radiation and CoKa1 radiation ob tained by use of monochromator (LiF, 2d200 =4.028 A). It was confirmed that the powder data in Table 2 (1) stand compari son with those obtained by the above X-ray diffraction procedure in preciseness of the observed d-spacings.
In the present study also, it has been revealed that the application of micro Debye-Scherrer camera in conjunction with microfocus X-ray generator to the micro volume minerals is an outstanding perform ance for the phase identification of them. 
